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a ^n isj 


WEI7KI m^EH7|- SWUlXIRgoi 

&7KI ^ 

^ga 


4142 4^454 34124142 444 44 2214 S 4. 

«2^ °2^SO| as7 o ra § 4]g^, s*^K a:H^0| gl^OllAH 3^4 

2 M&dloKM mXHBM All 3141^011 AH ^El ^22 M EMWOt & h LICK)> 

5*fl2 111524 142 2414 ^14 514 52121 5°H 44 4442 
441-4 44222 7li, 4425. 42 42454441. 

24 25.5.444 444 4151142 4 414 14 4 444 41, 25.5.414 
21 4442 24 44 241 144 2254444 12 41421 42421 4 
$4. 4 4 4 442*42, 3]2 4424 144 441 24 444 242 2254*112 
214 4 4 24, 42141 2442 4a4. 

21441 2444 44 41411 424 212 1444 444 224, 144, 
4444 24424 1242, 22544442-212 424 4214224444 2 
12112 2444 4 444 21444 144 44242 4141 444 442 
14144. 

1 . mXHLHHM°l =?& 

SCORM(Sharable Content Object Reference Model)l 424 54 4222 412 44 
544 1254 E_ISM[1]2 424 11122 1244. 

E_ISM = <Resource, Organization, SCO, Metadata> (1) 

441 Resource! 5*fl44, Organization! 51444 14242 114! 12224, 
SCO! 22424 12211, Metadata! 14l55°d554 51424 51441 1 
4 422 1144. 

444 514454 Resource! 21, 4444, 244, 2425 144 4 154 
54, 51, 44, 41 24 124124 42 4 444122 14144. 

24 2 555444 444511224 242 14 41 4544 44514 15 
5414 514454 Resource! 424 5525 44144. 

Resource = introduction, Learning, Reference> (2) 

4 44 Introduction! 415*112, Learning! 42122, Reference! lull 224 4- 

Resource! identifier! type, adlcp:scormType24 22 41455 4*14 href! xmhbase 
142! 41455 141. 

51145°J 14 42552 Learning 0 ! 4- 
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14! 111 14 4 15 544114 41414 4411- 14 471711 44 44 
4 444, 444, 4444 4414- Learningl- 4444 in-44444 444 44 4 
4444. 

Learning = <Sub, Items, Instruction_Type> (3) 

444 Sub4 4/444, Items4 4444, Instruction_Type4 -3-4^4 44. 

4/4444 42.4 414114 444, 444, 4444 444 44, 5114! 
4 44/444, 54411, =55444514 4 4 44444 44444 4 4 44 
4 4 444 44 44 444 4444 44 44. 

2. ME-mxi hhseh°i 

3.4444 444 444 4 444 41455 114 ! 44 4444 << = 5544 
441»414 443.44 4444444 3.4-3.5.44 443.45.5. 4444 443. 
4444-44 44 4444-44 444 45444 3.444445 44444 44 
4 541- 444 4-444444. 

4-4 41414 44 45 4444 44 4411 44 4444114 4444 
4 14 44515 4141 itemsl - !- 4444 44444 44441- 14! 5444 
1-1- 4444. 

4 (3)4 4141 items 1 414 44 14 44. 

Items = <cont, practicality, generalization, modemization> (4) 

4 44 cont! 444 54, 5 -§-4 44445, practicality! 41445, generalization! 
14445, modernization! 44 4454 4- 

C4 4 44 414! 4145411 44 4 4 444 45444 4 4! 4 454 

4 444 44 45414 141 144 41414 141 14 5 514 45l l 
4444 444- 44 444 445 4444 44 11455 4145 45455 4 
141 44 44. 54 4! 41 4 444541144 44 4 444 4 54414 
1441 44451 44. 

5444441 if°ll 444 411 4 41 4 14144444 1414444 5 
1451444 4 444 4455 44 444 444 444141 if4 4!55 14 
444. 

°14 44 444441444511 444 4141114 4444 41414 
441 111 44 44. 

do 4 41 414 4 PiD5l7l45l 4444 44514 45141 4441 4 
4141 41 44 44. 

PID51 7] oil 4 414441 

m(t) = k p e(t) + k j ^e(r)dr + k d — £ — (5) 

o 

5 5444 44414455 414 4°1 5444. 
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G{s) = k p 


1 

1 + ~^r + T d s 
^ T t s 


14! 4114 41414 3^5} 3441! 

oil t? 3 37fl4H°l 41-^71-1-5] In] 5} 7}H-g- 
Instruction_Type°H 4 7} 4 314 4! 4] (7)sf 1 °1 14 444. 


( 6 ) 

!4444 441 14 

471 444 4] (3)51 


Instruction Type = <Sub, Exercise, Question Answer, Examination> (7) 

7] 4-| Exercise! 7H1-414H, Questi 0 n_Answer! 41 — 44!, Examination! 4 4 

!°1 4. 

-fB-l! 333444 7}4 _£_1! 3.711 o(l iJol^ol s|H5l xHofl Mlti 44 

43. 144 471, 7111^1 4444 4! 344^4 Exercise(7lH41 

414534.(34 D 



311 i. 4444-§-44444 44 

-£4 4 44 4 4444 4°fl3 44 4434 4444 4! 44-444411: 4 
4-4444 44 4441-444 4444 14434! 34444 44444. 
(34 2) 



34 2. 11-44444 44 

44 44 H 13221:20114 7l3«H 44! 34 4-14 11 4-44 i 0004 

Examination! 4 41)1 7 } 7] 3 144 7fl 144! !l 41471-44! 144 °J414 

4 1114! 14! 3114 [4]! 414534.(34 3 ) 

14! 114, 144, 4444 344-g-<4 44 43 144 31447} 144 4 
A 37111- 4144 414 4171-1-51 4 4144 4414^71-1 -f -44 37114451 3 . 
441 414534. 
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[1] 44114cfl4j--ti-J_ ^ 144, 65, 2, 40, 1*11108(2019). 

[2] 4^4; 1-114 ^^21471^,4,10, 4*ll 102(2013). 

[3] M. A. Pike; International Journal of Computer Science and Information Technologies, 3, 3, 4417, 
2012 . 

[4] B. M. Monjurul Alom; I. J. Information Technology and Computer Science, 2, 1, 2018. 
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A Method of Electronic Instruction Create which Materializes 
Various Kinds of Instruction Type 

Kim Sun Sil, Jo Myong Hyok 

In this paper we have created a function exercise electron instruction which materializes various 
kinds of instruction methods in practicality, generalization, modernization contents, and have inspected 
an effectiveness of instruction use by student’s marks. 

Key words: electron instruction, instruction structure model, function exercise 
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444444 44 44 4 4 14154 444 444154 4 44 44 4 4 41 
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4-4445411 4 44$ii4 44 4 4 4-4 154 ^1-5-^1-444 444 4 444 
14$ 4. 

it! 44°dl[i]441 1:141414 44 45514 44444 44 444 44 
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444 1-444. 

44444 444 4444 4 444 i:n44444 44 4-5.il-4 4444444 
44 444 4 44 $4. 
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444. 

il 144 H44- 44 441 4144 45441514 451 1444 24 
4 4144 451 4144. 

414441 451^14444 4141 45141^4 444 454 144 4 
414 14 24 4144. 

414 14 2441 1414414 feedback!^ 1 414 4 144 44 4 54 
454 41455 141444 444 141 14444 45141145 41 
44. 

44455 44114 44 4141 4414 4 444 444 44 141 144 

55 4441 454 4 4444 4 44 451 44441 44 . 
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2. xE^assoi xhhi£ i 

43.44444 ^3-lJLl-S: 3 4 2444 4°| meta4-5.oj| 4344 41! 4 4. 44 
-8: meta43-t 4443444 4344-§- 4 #44 43-f 444444. 

meta434 3.717f nfl-f ^nfl-g-ofl 44444 ifl 3 ] 3 *fl 4 a} 4-M 

U44^-§: 4444 43-§-444i-i 444 444 544. 5-4 44 *M1 °fl 44 4*34 
44°ll 44 444-i: 3444 4 4 433 4-444. 



34 2. 4344 44 4 4 434 
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3 . feedback^§ 9 .1 XHHI 

44444 M14 d oH1 444444444 441- 44 4 4 44 4 41 

4 4-2-44. 4 44 ^-T-^-l-i^ 4444 feedback^ 4 444 4444. 

feedback44 44 4 4-4 344 4-44444^ 444444 444^4 4444 

-£44421 zl 41 44444 444 4-5.44144 4 4444. 



4 . SA|ggo| XHEI£l 
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5. -gszi 

4^4444, feedback-?-^, 44 iJ-4 il-cr ^ D A1 7f^-§H v\^ -§-4 .2] 44-jjr-g: 
4444 4*144 44li 4444. 


□h i= m- 

I :n444 44 44 4^-44444 feedback^, 44 44 4444 4 44 4 4 44 
44^4444 44444 4 444^4 44444^4 4^-444 -S-71 sHf-i-t 4 
°}jl 44 44 4 44 A 1 - 4 °J 444 4444 44 444 . 

m n ° a 

[1] 4 4 4, 444; 4A44,3, 11, 44 108(2019). 

[2] W. L. Albert et al.; Electric Power Systems Research, 64, 129, 2003. 
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An Applicable System Architecture Model for Real-Time Data Flow 
System to use 1 to n Network Isolation Infrastructure 
and a Method for the System Monitoring 

Kim Jong Hyok, Han Sok Min 

We described an applicable system architecture model for the real-time data flow system in order 
to implement an efficient system monitoring and speed synchronization of the data flow under l:n 
network isolation infrastructure by cooperatively executing processes such as data gathering process, 
feedback process and system monitoring process. 


Key words: network isolation, system monitoring 
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m\9\, sl« 
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444 4111^-4 l[i]4 3.4 4141 44 4444144 33 41411 
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444144 i 444 144 4114341444 4414434 tf-idf, n-34, 
4414, 414 43, 44 4314 11 1411 14433 41444. 

1414144 4 434 144 4114341441 141 3443 444 41 
4 1411 4414 point wise KLl41 414584. 

44 41[i]441 44, 44434 4414434 4 41 TextRank34sl 3444 

4. 414 4 Text Rank 3 4 441 443431 41414 441444 441 344 
4 43 41433 4 4444. 

141 4114344 4 434444 134 444 41 1144 444 441 
4 44141 3444 TextRank°43411 444434 3 411 444S4. 

1 . 41DI-EIW^S 

414 4 TextRank 134H 3 4-3 41 344 1341334 4 44 4411 3 
43S144 44 414 43 4414°14 441 3434 14 4-34 4411 34 
4 3.44 1144 4414 14433 4444. 

Page Rank 434 1[1]1 43441444 4441 43444 4144 144 43 
11441 44 4 4344 444 141 414. 344 441 111144 441 
4°141 444 434 4314 441444 444 441 34 v l 137 }- 44 44 . 

414 4 TextRank34 [1]1 1413433 3444. 

G = (V, E) 

444 vl 434 ,£1 l3 0 J(Vxv4 1134)44. 

Wy : 444 14 v„v ; 4 14 14 

In(Vj) : 4 V,1 71-441 414 34 

Out(vi) : 4 V, 4 7 I -441 414 34 

TR(Vj): TextRank34 Si 4 4 4 44 44 v, 4 14 
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44 &## Si 4. 
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^7\t\7 1 4 4 44534 441 
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w = { wq , w x , ■■■,w N _ l }-%: 44 dS] 4434 4 4-3 44. 
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44. 

w4 4 444 word2vec4 7\t\jl 3.4444 444 4 £444555 5444. 
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2 , 5ew d> 
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444 Out(b) 4 44 531-544 44 fe7> 4 444 4444 4 434557-1 TextRankl 
44. 5313 S(b)±r 44 bs\ 4 444 4 3 44 4 44 4 44 4 44 #4451: 7f4 
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1 HHl 4 #1 4 41 ^Wi 44 44. 
°15.14 44441 (2)oj| tf-idfl 3144. 
414 4 444411 444 44. 


44 


*!>(&, a) 



sem ab 

sem cb x tfidf 


S{b ) 


ceOut(b) 


a 4 4 4141 444 14 4444. 

Score(a) = (\ - d) + d x ^ S(b, a) 

beln(a) 


(4) 

(5) 


444 /»(a)l 44 al 4 444 4444 143444. 

444 44 4444 444 444 44. 

44 44 4 115.14 44444 4 4 44. 

444 4444 444 44 44. 444 44-5-44- ws. 44. 

4444 4 44343H4 44, 444 444 44 44 444 4 4 4411 
wll 4444 w'l 44 44. 

w'4 44 44545 Gl 44 44. 

44 #44il: 44 4 44 4 4414 4 4 4 4# 45-4 4 (5)1- 4444 
44. 


5-4^4 14 44 4 44 4 444 411444 4444 4411 1444 4 
4 415 . 4144 . 

1441144 1144 ml 4411 144 45. 1144. ml 11441 14 
4 4 4 414 4. 


2. iMEio^fioii cm 


44, 14, 414444411 4445. 41 4411 4444. 

TextRankl d& 1 0.855. 1145. 413.41 1055. 11444. TR44! 4 44 
415.5. 1 (1)1 4144 TR_score411 1 (5)1 4144. 

144 414 444-55.1 HI, 411,5-45.°] 4. 

4141 TextRankl 4 44 HI 45-444. 

Ill 344 14444 ill 414 45.444. 

411, 441,5-451 414 44 4444. 

^ ^ e . p _ 4 n 4< 

^ is. I 

441- r = 1 ,S ' n Sh 1 

44 

(/7 2 + l)xRxR 
J3 2 x P + R 

444 s h 1 4 41434, s s l 444 14 4 44143444 /?! 4114 44 



41 tt 1 TextRank'a-JL^l- 


- 15 - 


-5] 'f.fi.JE.-i- ^444 44° 14.(y3 = 2) 

m = 3(44-BM444 3)4 nil 4 44 <4 fttH.?! 44 444 h] JL44 cf.(i) 

R. 41□ 1EICH^SsIIHIs2l 4HstJim 


44 44 

P 

R 

F 

TR 

0.407 

0.290 

0.307 69 

TR score 

0.510 

0.349 

0.372 52 

*414 314^444 44 

4 44 44 4 

444 4 

TextRank 4 JIBl 4 


4444-1- 44 44. 


□ H 


□ t 


44bH 4-4-§- 444 44JLB|-i°114 44-i4 0 14 4 4441: jib] 44 444 

444441- 444J1 JL4 4^44 TextRank 4 J1441: 4 44 4 jLb1 

44 5 . 4 - 4 -g- 4^444. 


a n s a 


[1] X. Tian; New Technology of Library and Information Service, 9, 30, 2013. 

[2] T. Mikolov et al.; Advances in Neural Information Processing Systems, 26, 3111, 2013. 
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Advanced TextRank Algorithm for Keywords Extraction 

Kim Ye Hwa, Jong Man Hung 

In this paper, we improved the word score calculation in TextRank algorithm. 

Considering the relation between the words in the document, we proposed the semantic similarity 
and the effect propagation formula between the words and so using it, we improved the score 
calculation of each word. 


Key words: TextRank algorithm, word graph 
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441 454- ^hI-444! 414 44 32-44-4^4. 

uhss nwiMota ;h^opi ?isi a^e a^ai7ii ^nu^mt sua.) 

( 13311413 ) 15 ! 4 111 138311 * 1 ) 

514 pflli-f-efislUMl 14! 441 44 4-4 444 414 44 4. 

14 141541 44*1 4 44 44. 

44 InfiniBand! 1] 4 Myrinet[l]4 44 4511 4 4 444444 4444 1544. 
4 44 155 4-8-4 44 1-5 tcp/ip-§-§-555414 54°] 44 Sahi. 444 
ii 4444 414. 

4-1-55 41^4415-i 444 1544. 4144455144 4541-g- 44 
45 tcp/ip-§-§-5554, 5444, 5441455 4 44 44 

44. 

4141415[2]44! 4 44444 4444 444 1114 444 44 44 
iOGbps5!4-t 44444 45-4 44444 44 T441441 4444°! 444 
4 445.44. 

444 44 5444 44 4 44 445441- 44 455 4444 4 44 4-8- 
55 pH 4 14 41 4 4 44 4 4 Fat-treel5[l]4 4 14 4 4. 

54 4 Fat-treel5l 41445 45 4115511 41 41 414414 41 
54414 Fat-treel54 141 4111 44 44. 

11441 Fat-tree4 4154 14 4 41451 4141 41 444 4 4551 
44 4 214 4 551441 4 4444. 

1 . ^ ±9\ 

11441 44 51 151 4115 10.0.0.0/8444 4444. 

5554 411 414 41 15441 444. 
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54 H £ = 4°J 44 Fat-tree554 544444 545&Pf. 
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55 3 
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54-5 
4 54 
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244455^54 444 5 4 4 444 15] 55-f 4-444 17115] ^42--§- 

44. 444 544 4444- 244 4144- 44- 44 4 444 -444 id 

4 54- 4444 44. 

2§^^5.3fit 4444 io.o.i. 2 °l 44444 10 . 2 . 0.34 44444 44511 
4444.(314 2) 



n4 2. 21-4 4 55^544 

4 ^nfid 10 . 2 . 2.154 4 4 444 544. 

2t4j^5.3fid 4^.44 4544444 44 444444 4544444 4 
444444444 54 544 44 4555 4 44 54 44. 

54 244 5444 44 54 555441-4 45544 41-4 4- 4144 44 
7\ kl. 25pf 44-. 


-jit 1 
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44 4H44144 4-g-^H144-4(CAM)l 4144 214HH1 1*3 
4:4. 

TCAM(Temary Content-Addressable Memory)! 41444 4 444 4 !4 4 4 44 

4-44 4444 - H4!4 -fJtcf 4 5.4. 

tcam! 4144144 !! 441-4 4 4! 4141 41441 414^4 

4.(!4 3) 


TCAM 

10.2.0.X 

10.2.1.X 

X.X.X.2 

X.X.X.3 


Encoder 


RAM 


Address 

Prefix 

Output port 

00 

10 .2.0.1 

0 

01 

10 .2.1.1 

1 

10 

10.4.1.1 

2 

11 

10.4.1.2 

3 


214 3. 2l4i!li4 TCAM eil s 4 


tcam! 114 4411 0, ilia441 4141 1 ill =.11 5.441 44! 
! 45.il 41111 5.444. 

tcam! 144 41 1 111 0 ! 14 1 4!°fl 11 144 4!! 144. 
tcam! 5. 2l44!!lil 4441 l!l 4 jl44. 

2 . 


Fat-tree 111 111, 4114 HI 41 14!1!11 i 1444. 

!! !!4 14H41 111 Hill 1441 14 411! 414 44. 

®iiH4 

711414 iiillll 4! iil ill 14-411 44 4441-4 44. 
i!4°l-f41 4441 H5.1141 44441 214ill /o4 4H-i 414! 
L 444 

iil H4H44 liililJLll! ill! Ill HI 414 4!!l 
.1 4441 441 1414. 

iil !!4H44 4!!lil!41! 414 14. 

for each pod x in [0, k—l]do 
for each switch z in [(k/2), k—l]do 

for each subnet i in [0, (k/2 )—l]do 


addPrefix(10.x.z.l, 10.x.i.0/24, i); 

end 

addPrefix(10.x.z.l, 0.0.0.0/0, 0); 
for each host ID i in[2, (k/2)+I]do 






ria m|o n|rt 


Fat-trcelil 4 -g-tt 4-5-1414 44 41 - 19 - 

addSuffix(10.x.z.l, O.O.O.i/8, (i-2+z)mod (k/2)+(k/2)); 

end 

end 

end 

11-4 H414 44 7 \*\ 444 i 

AUl 4^117]- si4- ufl 144 1114 44 4 H4 -§-414 114 4 11 * 
141441 44-1-1 44. 

14 444 -i- 4 H4 1^4^444 4 lHHail 
5] 3*3 44 ZL 1114 -f-Sl-71- 4444414 nj-^3.71- /24°J 1114 1141- 
1111 8-°4 ±^14111 114^4444 JI5.^-7fl H4 Til 

4. 

(D 41H44 

4 441^441-4 il ±4±^ i 7 \ i_E iofl 41)4 4144414 ^JjLT. 

441-8: 441^444 !5.ililJi4-|-44 141114- 14 144 ^ 1 - 1 - 7f4 

41 1^3.7]- /16°J 41°111 ±111. O] lUl^H 3 . 7 ] 7 } k°J 1ft 41411. 

41H444 414 44. 

for each j in [1, (k/2)] do 
for each i in [1, (k/2)] do 

for each destination pod x in[0, k—l]do 
addPrefix(10.k.j.i, lO.x.O.O/16, x); 

end 

end 

end 


3. “ -M 


® -t-14414 44 444 4 414-2-4 

Sl H 2.33GHz pc 44 1444 if-441444 444 4 414-2-41- 141 
44. 


1 1. °MIJ§SEI2|0| AllHi 


k 

H-H. 41 

41144 4/ jus 

44144 4 

±114 4 4 

4 

16 

50.9 

64B 

4KB 

16 

1 024 

55.3 

4KB 

205KB 

24 

3 456 

116.8 

14KB 

691KB 

32 

8 192 

237.6 

33KB 

1.64MB 

48 

27 648 

754.43 

111KB 

5.53MB 


k7\ 44 4 44-2-11 4 441 41444 4414 4 11144^1^4 1 - 2 - 
4 44 7]4i 44484. 
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27 6484 4 ##=.444 4 4 44 4# 5. 6MB-2] 4 44- ##44 0.8ms 4 4 4 ## 
4- #4t# SI 4. 

©4 4# 

i 2 <41 44 #4444#4 #4 #44. 

444444 444 4# 4#44 *4 i# ±#444-444 44^44### 
4444 4444 4 4 #4 28 % 44 . 


H 2. gj-0| Iii[«^= 


4 4 

4 #4 4 ###/% 

Fat-tree4 2f41^5.afi/% 

#4 #4 

53.4 

75 

stride(l) 

100 

100 

stride(2) 

78.1 

100 

stride(4) 

27.9 

100 

stride(8) 

28.0 

100 

i£4°l 4 4 

28.0 

50.6 

4# ID#4 

27.8 

38.5 


.it 244 stride(i)# 4*444 x4 ##±4 4*444 (x + i)modl64 ##.±-2|"4 44 
44. 

2^^5-ifit 4444 444444 444 4 4 4 44 75%44. ±#44# 
44 444 50%#4 44444 44 #4 ±#5. 444## 44 444 4 444# 
75%# 44. 


□h m- 

Fat-tree### 4 #4 4^4444 ##44## 4444 4 4 2#44###± 

4 4 4444. 

4 4444 44 444 4 4 4 #4 28% 4 4 #444 4 44 4 

4 4 4 44 4 4 4 44 75%# 44444. 

#444 4 44 44# 44 #44# 4 ###4 444 4# 4##^. 444# 
4 4 44# 4 #44. 


m n ^ a 


[1] Gary Lee; Understanding Cloud-based Data Center Networks, Elsevier, 75~180, 2014. 

[2] Kailash Jayaswal; Administering Data Centers, Wiley, 340~410, 2006. 
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A Study on Data Center Network Using Fat-tree Topology 

Ri Kyong Sim, Ri II Nam 

In this paper two-level routing table was proposed of spraying the traffic to solve the 
communication bandwidth limitation in Data Center Network using Fat-tree topology. 

As the result, using two-level routing table improves the bandwidth, to 75% and reduces for 
quarter in cost as compared with hierarchical design. 

Key words: bandwidth, Data Center Network 
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a dju st 


gj-xh^^smiAH mzmmm *is- x^i^iHoi 

wm ^ 

hisr aisiy 

HadoopHlHH H-5L-2] 45-Jrl 1 454 H 5l DIW(Data Intensive Workflow) 

°fl 441 1*34544. 

Hive4 Pigl Hadooplll 11 44 !*31 14 44 4 4 53114551 1 B\ 7fl 
4 45144 MapReduce a 4 [2] 1! 4*(11:4 1444. 

4444441-4 14441 4544 144414 44155 44 44 4 
11 4*114 4 444 4. 

MapReduce^314 4 3.-4 4444 4 4*344 44 41 44 44 444 14444 
80%4 DIWfData Intensive Workflow)! 4 4 4444 4H44441 14 44. H 
444 45-1-1-4 45-1 144 4 4 444 144411 144444 4 1444. 
44Hadoop4!44 hdfs[2]1444 1441 44 41444414 54. 
5455 1454 44/544455 diw! 14414 1444. 
l*3 41[2]lll 44/54 4441 1°14 4 4 41 14, 41 114 4, 144 

4 4 4 4 11 4 4 45411 4 4444. 54 4 4H141 RCFile, Avro, Parquet 5 
45 SequenceFilell 44. 

4434 454111 15 4441 1^4 454 . 

Avro3] 11 1441 44 144-51 41444 Parquet! 11 51151 414 
54131 4411 4 ^1 4 4 41 414 14 4 45 11 44. 

15 41 44 (workload)l 15 41 15f 51455 444 5l 4 45115 

5 141411 444111 14444.[1] 

44455 4444 4411 44 4 44 1355 5 4 41 4411 4 4 44 
14 44. 

11111 444 45411 1441 111 4444 1111 14444 41 
141 145 41455 Diwl 11111 111 41 411 14444. 

1 . 

1144 14141- 4 4 45111 1141 141 41 511 14 4141- 
4 4444. 

DIW <- DAG{V, E ) 

V = {vj, v 2 , •••, v„}, E = {e u e 2 , •••, e n } 

tfcf, Vie M, O(x) cr E 



445!li4 14441 44 7f5.^44®!4 47f4 4H 
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gefOR: E -> {opi , op 2 ,—, op,,} 
getType : E -> {7>P! 7ype 2 , •••, Type,,} 
getCol op : op -> P{coZ„ co/ 2 , •••, co/„} 
getCol v : V —»P{co/ 1 , col 2 , ■■•, col,,} 
getBest : M —» { format u format 2 , •■•, format,,} 

DlWfr 44 V 4 414 £5. 414 4 ZL-g-o|4. 

444 4 4! 44-4 7f5.Hl 4444 444 414! 444 441 444 
4. 4 414! 4 414 < 34014 . 14 4! 4 47f5.1 4 44 14 <3 

TVxj-oii 444 444! 71-5.1- 4 4 44. 444 414! 5444515 °114 44. 

44 ger0P4 getType — 444 444 444 4 444 447 f 4 144 4 4! 

444. 54 4 44 getCoi op 4 444 444 4441 4! 44°14 getCol v f= 44 

4 4 44 4411 4! 4444. Ml 444 111155.4 !*H 3 f 4 44 , 
0(41 4144 111155.4 1 ^ 14-4 445.44 44! 414 °14. 41 44°1 

44 441 144! 14114 1154! 4444 441 4 47-1 4 444. 

114 4 5 5.411 441 4444 4 4 41 getBest 1 4 44514. 

144 47)14=1 441 4 -sfl 44 441 4444ll7f! 4441 141 1 14 
4 14, 14, 14151-514 5-144. 

14 -| x _> SequenceFile, IF size( getCol,,(x )) = 2 

44 2 x —» Parquet, IF 3e e 0(x), WHERE getTypefe) e {AggregationOPs} 

44 3 x-> Parquet, IF Be g 0(x), WHERE getCol np (get()P(e)) c getColfx) 

14 4 x Avro, IF Ve 6 0(x), WHERE getCol op (getOP(e)) = getCol v (x) 

44 5 x —» Avro, IF 3e 6 0(x), 

WHERE getType(e) e {Join, CartesianProduct, GroupALL, Distinct} 

14 l! 244 15. 414 4 14 if 4 4 pH 1 444! SequenceFilel 4444- 

14 2! 7f5.ll 111 4 Parquet! 4444. 5-4! Parquet7f nfl ^oj| rflif 

4 4 4°J 41-11 7-114-714 !°ll 141 nfl 7fl x44°l7H! 0 14. 

14 3! Parquet! 1415! 7f5.4 HH1 H1 4 l&U 

414 115 tH 441 414 4 4-# #! 44 4 45. ipf. 

445 . Avro! i! 7f5.1 ^ 4 4 441 414 1!5*H 4144 &_g. 4 4 
444. 44! 1415! 444! Avro4 4144 4444. 14 44 5! Avro! 4 
144. 

444 4-7JI14! 7 ] 5 . 444pf. 1 4*M !4 7 f &°l 45 14 45.5. 4144. 
54 141! 14154 444 114445.5. 1415! 1444 4!4. 

441411 414 4 41444 4 44 4114 4555. 44 41 getBest ! 
4144. 

4 41! Parquet4 4 4 1! 1441 4444. 54! Parquet4 4! 1411 
7f45.45 44444 144 1411 1*341 444144. 14*11 144! Avro 4 
4444. 54! 7f5.! 4! l57f lii pfi 544451 4W4«fll-44. 
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t-5-1 4 °A 444145 SequencegFile44. SequenceFile! °44-4444 45! 
4«}! nfl °ll 3-1444. 

2. ^£1^011 7l£°i gTig^oi XH& 

project! filter4444 1445 4444 4541 145 444 44 join, 
GROUP, CoGROUP(GROUP by4 join 444 4)4 44f -4 44444 4 444 4. 4 4 
4 4444 diw44 44445. 4 44445 4444 444444 44444 4 4 
-§-44. 4 4 44 44551 445 4444 441-4- 44 4 44 45^455 44 
44 diw 4 41444.(54 l) 



54 l. 4444 44444 44 

Pig! Hadoop!444 A cH4 144! Diw-i-g- 44 44 414 4 44 455 4 
4144 144444444 5441411- 4441 44. 

11414 4144 44141 54 14144 4411 114 41 444 °J 554 H 
4 44*11 4144 5444 . 54! 444 4444 455514 451 114 454 
544 45 444 4 44415 445514 45! §14 454 544 44414 4. 
45444 444 45 444 454455 444544. 

4 444 5 Avro4 Parquet°ll4 1444 44. 541 Avro4 Parquet! 4 4 15 

4 4 444 4 1114 544! 45455 14444144. 

SequenceFilel 4! 45 44 44! 44-44^4 45! 5144. 

5455 5144 4 44 445 444 111 44-4444 45(444 44 

5 °44, 4545 4)5 41455 4444. 

3. ^ §H^4 

51445 45154 111 455 55TPC-H51! 4144 1-128GB4 45 
1 4444 14444. 

54 2°il 444 544 454411 41! 44 5144 4 44 441 41! 
44 411 54144. 

5144 4 44 445 !1 SequenceFilel! 44 32%, Avro°ll 4 4 4 19%, Parquet'll 

4 4 4%4 41441 5414 44455 is%4 411 44444. 
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7f5.^=/GB 

21^ 2. 21^51 sl-g-^t u ] 21 

□h m- 

DIW^M 4^Aj A5 _ ^t]-^ 4-t4- xJefltH °1 ^ 

3 °J <d 4 H 1 &1 -g-4^ *f^t§ 71 xj efl *] ^h 0 Vh^ 4 . ^ oj^oj *}$ ^ oj ^ «| x\ Tf-g- #o] g p^ 


SUgg 


[1] Z. Mahmood; Data Science and Big Data Computing, Springer, 191 —'220, 2016. 

[2] C. Lam; Hadoop in Action, Manning, 55~120, 2010. 
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A Method of Data Format Choosing for the Intermediate Results 
in the Data Intensive Workflows 

Ri Kyong Sim, Ri II Nam 

In this paper was proposed the method to choose and store the appropriate data format for 
materializing intermediate results in DIW(Data Intensive Workflows) because subsequent workflows 
would be used. 

Our approach provides on average 32% in speedup over fixed SequenceFile, 19% in speedup over 
fixed Avro, 4% in speedup over fixed Parquet and overall, it provides 18% in speedup. 


Key words: intermediate result, DIW-Data Intensive Workflow 
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XML^AHSe^e ££hgJSRgo| oj-71 -a| gjs 


444 4-E-4 44 41-4444 41-4 44 33.44-4$ 4. 

(M7ii LI-EI-oi gxilM “#EI ^£417171 ?l°l gS& &SgJ 

UQ.»(«44444» fl^: 4ll4 133511*1) 

XML^efl-S. 4444 -g-44 44 444 44 43144 -2-^ XML44 4 4 4 il 
4 4 ^<4 J. 0 J. 4 . o^tl- ^A«M1 *1144 3L$4.[1,3] 

XML4-4 4 444 313-1 *!"£ 3l-§-tH 4444 °J °£1 XML44 4 44 44 
444 4*ll xml 44 444 3)- n4 4 4444 4 44 444- 4444, 44 -INI 44 
4°i4«!4 4444 44°> 44. 

4314 44 4 4 4^444 [2]l-4 44444 444444 4444 4-4431 4 
44 *1144 44-4Li 44 444 4444 :£43L$4. 

44444 3i3li4 4 i 44 xml 444 44 444 44^41: 4444 44 
i°i444 44444 *114444. 

i. xml^ahoii im seas- 

XML444 -9.4(element)l-^. 4 44 4 4-2-4 -2.44 44 Mf ^4445- 44. 
44 XML44 4 4-1-4 44 444^5. 44 44 44. 

XD = {V d ,v d , E d , JE d ) 

4 4*1 V d = v de \jv da , v de 4 ^-44444 , v da 4 444444 s.<Q, v d 4 444 

4, E d = ( E de U E da )^v d xv d ^ 44 44 ll4 A jl4 E de 4 fii'-44 JL±)&n 44 i 
4 3i E da 4 {£-± - 44 »44 44 3 .4 4 4. ll4 jl fE d : L d -> Late/ 4 44 4 *4 4 
44 444 4. 

i°i444 444314 44 4444- 44, 44444- 44*114 44. 

44444 4444 44 4444 4 4-§-4ll44 44444 31444. 4 -§- 4 ll 
4 444 4 444 4-§-4444(iD)f-4 i°4H 4 44 44 44^ 4 IP4^4 4 
444 4444 4i «*»-t iMN^-b 44is. 4444. 

4444 444^-44 4444, IP4^4 444 °]«h 444444 3x444°. 

3. i4 44 44. 

32.4 x4 pH44 R7\ x x x44 444 444444 4 4 /?4 -2.444 -5-44 4 
44 <x,R>s, ^4 44. 

t/-i 4444441-4 i4,G-t 4-§-4 lliM f-1-4 -5.4, ug = gugsI-jl 4 4 4 

444 4444 444 44 44 44. 

(X, y)ef/Gxf/G4 444 < ug, < UG >4 AlS43fji 444. 444 <(,4 4444 



44 5.444414 441 44 - 27 - 

«xl yl 1444.»°14. 

i^cHl 441 yl *JL4 4414 SiDFui 144. f/G-fe- 1444 < UG °i| 144 1 
14 445.5. 1414. 

/4 445 4 ipHI- 4 //>4 IP44-14 i°J, a = /U/ p 45. 1 4 4444 
4444 4 4 4 44-1 444 l°l 44 44. 

(x, v)gAxa4 444 < ip, < w > 4 454al 444. 444 < /P 4 4444 «xl y 

4 4 44 4.))4 4. 

x< IP y~ yl 4 -S-44 *414 x 4 44 4 44 ii4 n 44 4 4 44. 44 
y 4 Xi4 4,41 (HI 9iL\JL 444. //>4 < IP 4 444 44444. 

444 x4 y-S-4 44 4 44 4 x541 y45 444 445. 4444 44is. 
1144 4454±5. ±414 15.4 444 4444 444444 5454 154 
4444. 

444 <t/G, < uc >4 45 <//>, < /P >4 1±41 44441- 4 4 4441- 444 
44 44 44. 

as = ugxip°]aL <^4 4^-4 44 444 4 44 4 4 <as,< as >^ 5^445 
± 44 . (ug t , ip t ), (ugj, ipj)e AS 4 444 ug t < UG ug ,• °1 AL i Pi < IP i Pj 4 4 (ug t , i Pi ) 4 
( ugj,i Pj )4 44 < A5 4 145 . 444 . 

s,- < A5 sj 4 4 444 ^-4 5, 44 441 011 9iL\JL 444. 

444 Sj«ft 444 444 *,.<^1 5.4 444 «,-4 4444. 

XMLll4 444 44 4 444 HI 4444 4 444 M4 5.444 44 
4 44 4 °1 2-4444 441-4 444 44 44 44 4 44. 

44444 XML444 444 4444441-1- 4 444 4 4 15544 444 
44 44 44. 

XML44 4 4444141 14 /5 4444 444 4444 4 l x /l 2 t-l n . x /z„4- 
3SSS445. 444. 44 4,,i = ITn) 4 5.44 444 4444 l x ,l 2 ,--,l n _ii 

^415.5 4444 44 z„ 4 5-414 44. 

4444 445.4 4 444 11^455 44 XML444 445.44 141 44 
4 14 44 44. 

XML44 4 44 15541 44 -5444 44 44 /„ sv^ 1(5.4 51 44)4 
S44W^X)I45. 444. 

44444 44°J 444 xml44 44 444 5.4, 44 4 44441 1554 
55 4 414 91 4 i4 411 ±144. 

5l4 <Subject, Object, Action, Sign, PType>l: XML44 4 4 4 §4444 45. H 
4. 444 Actions {read, write, create, delete}4 444 4 44444 44, Signs {+, —} 
4 1445144 «+»± 141 4 4, «-»4 44, Ptype s {L, t?} 4 141 1444 5.5. 
1 Ll 5.44 441 144 5. 5-44 411-4 14,7?4 5.44 441 144 5. 5. 
44 5-4 445.14 441-4 1414 44411- ±144. 
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2. s°m*!o| k\mm m^m 

44444: 44-441-4 i 0 j55*j -g-4444 xml 4455 4144 4-4(xml.xas) 

i 5144. 

<AccessPolicys> 

<policy> 

<subject> 

<user=“kgi”/> 

</subject> 

<object href=“/paper.xml” path = “issues”/> 

<action name = “read” sign = “+” ptype = “L”/> 

</policy> 

</AccessPolicys> 

4ai 415445411 414 14. 

h 4 : rq = (Subject, Object, Action, Sign, Ptype), XML14, ap: 4.444 (xml.xas) 

14: 4 44 441455 4 xml14 
® xml 44 °ll 4 4 11141 4444 dom 41 r-i 414. 

©rq4 ap°H 4^44 74H14 444 5414 44 541 144. 

©744 54°1 11 441 44 4 4411 44 44. 

©r4 4141 xml 141 414 14 44. 

□h m- 

xml14 4 44 41441 5454 4144 4445 4H44 144 14 4 
41144 41451 4 441 4455 4144 444 4441 4541 4145 
1 41 xml 14 4144 44 441 4 4444. 

m n ° s 

[1] 445, 44 4; 114454, 4°J444^4144,2i~27, 1*11102(2013). 

[2] S. Mohr et al.; XML Application Development With XML4.0, Wrox Press, 125~188, 2002. 

[3] Raghu Ramakrishnan et al.; Database Management System, McGraw-Hill, 692-723, 2003. 
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A Method to Make Security Schema for Controlling XML Document Access 

Mun Myong Ok, Kim Kwang II 

In this paper, we proposed a method to make security schema for controlling detail access to 
XML document by using tags. 

Key words: XML document access, security schema 
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m±^s .oi 7Hi®s*nioii/d 

CMMI^HF OHX^^oi =4® 71 INI q|] oj- o^zp 


444 ^5*f 44al444l 4-B-4 14 5.444 44-. 

«B= 4yBB?IOHAfe i^oD all^I ^Olffl 

^4AI7IH Dlfil^= ^SAI^feQIAH A1IM0| MM ^01^01 7W= i2^i M7W 

B^sm n^sjoj ga&HiaAHM sxhsi ahi^j xiisoi §j^ i§^oe ^ojot °tuB.» 

(«4 4 <9 4 4 » 154 *11154 68311 * 1 ) 

514 5554144114144 544 °] 7^141 444141 444 141 
14144 nfl-f 145 445^54 °1 -§- 4 4 "o U -]AM CMMI444 444 

44 [l] 4 44 4 414JI 414 21Si4. 

4*341[2]441 cmmi444 444444 4444 44444 44444. 
11441 cmmi 444 0 fl4444- e 1 1414 44 444 144 4 41414 
4544 4 4 444 44444 144J1 4 444 444 4 5141444 4 4 
*114 44 ji 444314 444 5 4444 44444. 

1 . CMMlg^MHI- 0 HA^i, h ^o| a&SEH 


CMMIU 4 (Capability Maturity Model Integration) 4 it — 4 4 7 H 444 4 4 J 4 4 55 

4 4 4444 4444 4444 4 4 19904454 444 5144 cmmi1412j! 
4 -5.4 4 4 i4 55 =.414 4 444 °14. 

444 (Agiie) 44 [ 2 j 4 iso 9001 °14 CMMI 4 14 444 44 , 4444 444 1 
4 44444 44 154 44 , 44 H 4 444 44 4445.4 444 555414 
44 44 441 555 Sil 444 411114 421 444 44 . 

44 4 cmmi444 444444 444 444 444 445. 4*34421 44- 
Si 4. 

SEH i CMMi-t 4445.4 44Ji 4444445-5. 71141 4444 444 cmmi 
It 4444 4*fl 44 4444 14JiSil cmmi4444 4444, 44 

4*, 444444 44 444 4-f- 44 445.5. 444Ji 5.444 44 4 444 
cmmi4 45-4 54444 4 4. 

§EH 2 44 cmmi4 4 4 4 4 4544(444 344)4 444 44 444 14 
4 44 44 4444 444 444441-4 4415 44-4 1414 5441 14 
44 4 4. 

§EH 3 44 4 CMMHl 14 414 4 141 14 &21 44 44 4 7114141 



44-14 4-447] cm mi 44 4 ••• 
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14 4 414 7fla a Hl7i CMMI-2] 144 ofl^o] 4-^n_V4- 7f a ^-| 4114 

4 4- 

2. cMMi^m omim^oi urnjvm^ 

47H^ cmmi 4 441-4 °l!444 1 t!!-4 141-7H4 4-5-44 4 4 141-4 
444171- 4447K 41-4471-1- H cmmi!44 471-1444 44 

44. 

i H 1447.-1 74 0 v °>o] 444jl44 471-14414 xp 414 Scrum! 114 

CMMl4ll7fol Oj s^j-g. 14 144-. 

i 1471 141144 44 2444 3141 1411471 47fl!ll-4 414 
4 11 441 «44!4 44»!44 <(4414))14, «117^444)>14 44 114 
1 141 ((441414 44 »H 4 ((4 7^ 414 gj ^ ^))14 4 4. 1 ^ 14 ,514 4 
Til ((4114 1 41»141 7ii44 -5-1 141-01 °fl7}-2]444 fttirf. 
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44H 41 l-MHHm 
7R-lo]14), 544 4-4(44, 
47114 4 4 4444) 

55454411, 

44414411 
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55454414 
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II474 5114 

4 454, 455 

41-71-711 4=14 

4444 41 

4444 oyo_ 
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455, 44H51 
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44 4 441454 
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4444 4-1 
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444 4 224-S-, 11 154 
11, 111 11, 4 4 
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-T- 11 °1 -fl-tl-441 5_1 HI llIH 4 14 45. H41 HI 41. 

® 11141414 

°1 141 111 141-I- HI 7fl4H4 ^i-f HH. 141 XP14 41 
ScrumlH 7 fl« 44 °J 14114 5.11 55 . 15.444 4 7 l 4 °] 14 -g- 

-1-44 7114444 444 7flH 44444 1 7fl44_5l -§-4*1-11 444. 

44-4 444 44 7fl4 4 4 444 44 444. 

© 444444 4 44 

4 444 44 7f 5545.14 44 44 4 4 *1444 4444 144°J 414 
44 44 Ijl 44444 15-i 4^44. 

2^714 4HH! 4] 51 4114 444 445., 444 444444 444 
44. 

© 414554514 

4 44 4 44 4 5572 ] 514 ^-g^ofi 4445 4444 -§-4141 4445. 
44444 Hf- HH. 

H41 f-4141 4«-t4 444 4 444 4 4 44 4 44 4 411 455 
44 444 4444-4 4 Hill 71H4144 14-g- 4445-4-5 444 141-4 
44 4 4 ti 1 44. 

® 444-444-44 

°1 44 1 HI 7[ 7 .I -714 4-41-4 4 HI 44 411 5-4, 5 444 HI 44 
454 4445. 5.44 44 444 HI Hll. 5.444 4414-44 444 1 
44 114515 711^444711 141 1 - 4 -g- 4444 4 44 4141 541 

445. 4444 444 47)144. 

© 444444 
444-4 44444 4-71-44. 
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4 vsi 444 4444(out-sourcing)44 5515114 444 °14. 

444444°! cmmi 214 4 44 -2.4441-4 444444 44 CMMI4444 
11 44 444444 444. 

2^14 444444 44 1411 4444 4145. cmmi 2444 -2.4441 
1 44 41444 141 4414 44. 

4455 344 4 44 °A41411°1 4444 44 <<44141444)), «441 
4 44)), «4444))141 H44 4155 cmmi 3144 544411 44 411 
14 141 44 414 14. 25|i «11444))14i 441 11 541 444 1 
444411 114 in 44 44(144 114 11444 44 14441 14 
4 4 41 114 111 14414 11571- 441114 44 1)1 414144 
415 14 1555 11 1144 4 141 14414 44. 

4444 5441 1414 1441 17(444 4- 11455 141411 114 
1 4414 5444711 7A4-g- 15444 14441- 4411 544 111 441 
1 ii 1111 44. 

5455 4, 5441 5441 4114 14!41144 154 411 4441 
454 444. Ill 41114 45451 5551111141 °1 44 4, 5441 5 
1414 511 41 441 14 114 4114 4441 1 4145 5 411 4 
4414 144414. 


3. CMMIgMUi OHX^^OI 

® CMMI414 141414 15 144 457f °(p(. 

11 1414!11 114155 41 1414411 11 11114 4 411 

I 41 44. 55-144 1455151 144117) 54444 1115, 414 11 

II 4145 51 41 4411 14414 44. 1 411441, 51441141 
14 44(144 41144 441144, 4144 4144), 41 11 1411, 4 
14 1441411 7)1, °l 1441 451 15 44 5144 4 44. 

© cmmi415 1444141 1144 7)44 4*341 41117) 41! 1 5 
441 1144 11 514 4 4 44. 

i)Cmmi4H 17)41 14 1444 454 444 44. 7)14471- cmmi! 
414 14(144 214 4 314)1 44141 5414 4 cmmi! 414141 5 
414 41 4 441 444- 14-i4 4 17)11 5144 &54 574440]: 

44. 

114 1114 7)144114 447^4^.^ 444 !-444ix)-tl 444 4 
4747(1-41 45 t) 4*341 414- 454 447) 444 ill 44 ^44 7)44 
414 114 544 4 1117)41 144 414 4 1544. 
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5l CMMIH4 41^ 4-5- 441111 4 1414 4 15411 4 Q 4H 4 4 
44 41-0114 4 4441 44-4 4444 444- 4-t4°14 44444 44444 1 
44 4 44444 4 4. 

l) cmmi 44 4 444 4444 44 4 44444 4444 444 444 44 
44 4 °J 4 4 (explicit knowledge)! °1-4 4 <<4^4 4441- °fll»55 4444 4 44 
44 44 44441- 4^ 44441: 4 44444 4 4^-44. 

44^. ii^it 4444 4544-5 4544 4l5ii-(5~7l 4 5)5 45 jl 
44544 4 H 14-IH 4 444 4 44 441: 4 5 4444 #4 441- 4444 4 
44. 

54 44 4 444 44, 541 4455 5544 44 441-1- 5545151 
HI 44 5544 454 44 4 4 44 4 44 44 4°J 441- 44444 4 1 
544. 


4. h 

5 24 5244 55451-4 4*34 41- 111 141- 54444. 
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554 54/4 
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14/% 

^54 -H-4 H/% 

4 4 1(44!) 

7 

96.3 

88.2 

84.3 

89.60 

4 4 2(CMMI) 

33 

84.1 

89.5 

94.5 

89.37 

4 4 3(11) 

12 

92.4 

89.6 

92.7 

91.57 


5 244 144 44 444 55451-4 4 44415 14415 11141 4 
*34 55451-4 44 414444 444 14411 1441 4155 14445 
4 41-441 144 55451-4 44114 4-4 444 41 4441 1155 1 
44^4. 545 55454411 44, 14, 444 44455 44414. 

5 244 5444 5oi ofl414441 4441 4441 will 14444 11 
4 1411 154 cmmi4441 4141 4141 41414 111 111 141 
414 1444. 545 cmmi144 441141 1141 414 55454114 
14. 

5455 154-54 5554441441-44 cm mi 444 441141 1444 
4 4 44 41 111 14414 4 15445 1141 14. 

□ H i=. nh 


cmmi444 441444 1414 44 144 1441 41114 4541 1 
444 114 411 1145 °1 4 441 111 4 5141114 1 1411 4 
154 5 4144 11414. 
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A Study on Correlation between CMMI and Agile Approaches 
for Establishing Software Development Processes in 
Small and Medium Software Organizations 

Mun II Nam 

In this paper, based on an analysis of the practices of CMMI and Agile approaches and real development 
experiences, we categorized a set of types of combinations of the two approaches and pointed out problems of 
their mutual adaptions when combining the two approaches, and demonstrated their validity. 

Key words: small and medium software organizations, agile development 
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xs7ixi4>™ ;i^°h °ii^sa oi s±ia- 

5 §o|, ghgjy 

H! S15L4TfllH 4^4 4415. Hfl^ls]^ 44 i 

444 4 14 5] 4 1§ 4 4 (BPEL : Business Process Execution Language)^. 4 14 4 [1, 2]! 4 
14-JL44. 

11441 4 4!4i4(ESB : Enterprise Service Bus)44-f 14 44 4l*H 4-5. 
44 4 41*1-1 41111-4 4*M 41444 14 4 4444 44 44 flljim: 
1141 1! 4 4-4-$ 4-. 

1 . XE7IXI0II ?I“MAF°MS§o| §o| 

4^.44 14 4 4H14- 4444 4-5.444 *-§4 ^44 444 441-4 & 
-5.4 4 4. 

§o| 1 5.4 4 414 DBS 

DBS = (DBType, T, F, R) 

DBType: 4-5.44 44 
T: ii°J (tGT: i) 

F: ^14 44-5-°d(f t GF:t4 nj-4) 

R: 4-4-44 4414 5-°d(R,l f t 44 44 ) 

t4 f,4 4-5.44- 4411 41444 14 t->f t l 4-44. 

4-5.44 4 4141 41H44 44 14 4 14441 45.44^14 4144 
14 44. 

§o| 2 43.4 4 oj| 4141 4 H4 ws 

WS = (id, WSReq, WSRes, WSLogic) 

id: 414 

WSReq: 5-4 Hill 
WSRes: 141-2-114 
WSLogic: 4114 

WSLogic = (WSInput, WSOutput, WSInnerLogic) 

WSInput: u 4 444 4 
wsoutput: 144444 

WSDBLogic: 45.4114 
WSInnerLogic: 4114 
4 411 WSDBLogic! 444. 
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WSDBLogicl 41, 4 4, 414 4 44- 

H:URL-§- 414 4544^441141- 
4 4: SQLl5-4(QS) 

14: 14i 0 d(RS) 

WSReql SOAP HU WSInput5 4444 Req2Param441r 444. 

Re q2 P aram (W S Re q_S O APM e s s ag e) = WSInput 
WSResl WSOutput4 SOAP12iL155 4444 Param2Res441: 444. 

Param2Res(WSOutput) = WSResSOAPMessage 

144 414444 144 45.4 4441 4 444 45.H1 4*344. 44444 
444 444 4 444 44444 51455 4 444 444 45.444411 4 
444 . 

§0| 3 45444454 DBSSet 
DBSSet: DBSj x DBS 2 x-x DBS,,4 Hi°J 

WS 1 ,-,ws„: 414444444 4 4141 45.44414514 
DBS l5 -,DBS„: WSi4 4141 454 444 

bpel4 4 41 5445144 4 H141 1444 if, while 44 4411 54 

54 44 415. 414 4 BPEL445H4(BPEL Oriented WorkFlow: BOWF)55 544 

44. 

4111 45.144 444 144al bpel! 5445444 444 1444. 

§0| 4 BPEL 4 - 4 BOWF 

BOWF = (id, name, E) 

id: 1114114 

name: 1114 °11 

E = {e 1; e 2 , •■•, e„}: Hl4°l4 444454 
e, = (id, type, ng, pa, to link, prelink, condition) 

id: 44114 
type: 4441 
ng: 4414 

pa: 4144 

tolink: 44444 4144 
prelink: 4 4 44 4 °1 4 44 

condition: 14, 11-1 44 °J 41 5 7 dl, 44 41 NULL5. 14 
bowf41 644 414415.1 14, 14, 14-4, 14-4, 44-4, 44- 
44 14. 

bowfI 4414 4111-5. 11414 4411 41441-4 74 14441-5. 
41444 4111 441-444 *444. 1-1-441-1 5.11141 4 

144 51 4 44i 114 4 4 4 411-1 14441-1 14441444 

144 4 141 4414.(5.4 i) 
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2. $||“SA^SSS0II 9]s} S^°l M°i 

Jil-4444 4 444444 444 fll-H-g-45., 44 444 444 444 44 
44 4431 i-g-4-S. i°J4. 

n4 2 4 4 4444444 4 44 314.4 4 4 314441-4 44444 144 i 
4444. 



nl 2 . 311-M.44^.444 4 444=4 4 21441-4 4444 


n4 244 444 B0WF4. ^44 444 444 44 4444 4 4 4 4°li 1 

444 J- «444 4444 444 i44 4 44 4^-4 41444444 444 44 
44. 4444414444 44 444 44 44 4 444 414 4444 44 41444 
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44. 444444.444 41414 441- ^ H«.44 0 M 444 4°-4 7^^|1 
444 it4i 41°ti 411^-4 44 HJ-44-i 4444. °14 4°1 4441 i 4 
-2-it 22-4 lil-1 1 o_4 LL li°fl 7lAS>^ 444 tfltt 4 41- 44 SilAS.5. 44 
4444444 3:444 4 444. 

21 1 251 JLW 444 44441-4 o]4 m s.xj- 0 ] oj 444 . J2.4444 xj-^47] 
4 4°dl5.4 44 44441-4 444 4 4444441-4 44 44 4444 15.4 
44441- 44 4-§-44. 

44 44 144 4 44441:1- 1444 44444 44444444414 4 
44 444 444444444 44444 444 bpel4 444 4144. 

□h j— m- 

71 - 5.71444 DBS, 7 f 57 l 4 4 4444 4444 ws, 7 f 5 . 44 xj-efl_ 2 . 0 i D BS_Set, 

BPEL414441 B0WF4 1444 7f57l 4 o|] 1444 4*. 4444414 114 

4 £4. 
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[1] Qianhui Liang; Software Practice and Experience, 44, 47, 2014. 

[2] Katarina Grolinger; Information and Software Technology, 53, 159, 2011. 
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Formalization of Web Service Workflow Based on Database States 

Jo Yong Hui, Han II Nam 

In this paper we proposed Web Service Workflow to response the requests of web services 
accessing database based on Enterprise Service Bus. 


Key words: BPEL(Business Process Execution Language), ESB(Enterprise Service Bus) 
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71444441 414 411 44*1141:4 3^444443 4 4 44. 
°I 3 J 44144 11111 4 14144 *|s]7l- 434 4 44 f°-l, 441433 
4 4 TiAl 4 444 444 4 44 44414 144 44 41 34^4144 13 
4 4 44 44. 

11441 4444 44 4444 34444444 43311 44 444 34 
44 444-3 4 4=434-41 44 4 4 #4 43411 4 4444. 

1 . ^ M £ § 

44433 44444 43341 141114 4444 411(MINLP)3 344-4 
4. 4 44 44 43411 433 44 444 3.4, 1114 4, 4 444 4 444 
1-44 4 444 44 41:4 4444. 

4 44 44 111 344 4 4444 4^44 44443 1-4 44. 441- 34 
433 if«U wip(4 4443)4 434 4444 44444 44 441- 43444 
441 441-4. 

345.5] minlp! 411 7f4t]r44 0 14 4 4 7f4 4 4413414 4 4 4 443 

3 144. 

413 41[1]144! 434 41134 44 4443 444414 4411-11-44 
414 44414444 414 1144 41 441441 4444 4 *} 43341 
1 414-S4-. 

34 444 4 44414 14414311 44 4144 4 4 443 4144 
444344 44 44411444 4 411141 414 4 4433l4°i[2, 3]11 
44 4-S4-. 

°141 4111 4°d417)1414 4-444 444 441 4 4441 144 414 
44 1441 31144444 444! 44141 14 1^4. 

4134 minlp1411 44433 4 44 4 141 4471- 414. 

4 314 1144! 413minlp!4!4 4 444! 3^44441 44 

4 4 3134 413 413 4 7f4 3411 4 4 443 14 44 344443 
4 341 14 44 14 41413411 7114-43 341 144 3441 41 
444. 
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##4 44 4 3^4444444 4 ###4 444 4 ^ 

2. £US£JU*|I7I|0| S.ms\ 


4444 #l]444444 -7-^il- 44-4 #44 #4444. 



ji^. 444 4 #41434444 44# 


#4 44 #444 4 #444444# 4 4-4 #4 ^ 444444#4 4444 
44 4## 444# 4444 °1 -1:4- S|pf. 

#44# 4 4 4 #4 4 4 cf-g-4 *4. 

*: #4444*' = !, 2, ■••, N + l) 

A f : 4-4444 44 ##44 
A,: #444#4 #^4# 
a j; : 44 *44 4444 
A H , ; . : 44 *44 ##4-§- 
c: 4 444 44 

D: 4-2-# 

Hf'. 44 44 4i44 4 4 

H r : 444 4 22-44 4 4 

H wi : 44 *44 4 4#4##4 4-§- 

i(t ): 4 #44 

r avg : 44421 

444-2-4 44 444 4 
^ 0 : 45.4214 44 4# 

4 : 44 *44 444 4 

K f : 44 44 44 ##4 4 

L,.: 44 *44 4#4°J ##444 4 

nr. 444-2.4 444 44444-4 ##4 4 
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m,-: 4:4 / °114( 4 4 4 4:-o'4: 4 

p t : 4^ *4 44f-(/ = l, 2, •■•, AT + 1) 

0 : 44 7414 444 4444 44 4 

Q f : 444444 

e r : €5454 444 

e w/ : 4444444 

r: 4444 

T ui : 44 /4 444 4 

T di : 44 (4 5.44 4 

rc: 444 44 44 
c /: 444454 44 

C r : 454544 

C wi : 44 i° 114 4 444544 
5: 4444 4 4 444 4 
® 44444444 4554 
4 45544 44 4 4 44444545H44-. 

44 4444544 <4 4 444- 44 4444. 

C r =^ + H r & 

Qr 2 

4 4445(wiP)44 c w 4 44 44, 444444 545 4544 4 455 44 
4 4 444 444 4444 m 4 44 4444 4444 7 4 44 4444. 

(5 =A,—+ A — + 77 — 

w S 1 Q w Qw W 2 

514445444 44 4 4, 4444, 4544 4 455 444 4 444 44 44 
44. 

D D Qf 

C f =A s2 — + A f - + H f =^(K f -S+\) 

f Q f Q f f 2 f 

444 4454 44 444 44 4444. 

(a a a4 d 

rC=Cr+Cw+C/=£) 51+55+51 +-(A,+A ?2 ) + 

1 Qr Q w Qf) Q 

+h i H r Q r +H r Q r +H W Q W (K-m +1) + H f Q f (K f -s+ 1)] = 

=—(K 0 A r +K/L+K f A f + A,+A 2 )+- ^+^-+^-+H w \ 1-— )+H f \l~—) 

Q ^ f f ^ 1 ^ 2[_^ 0 71 K f \ A J ftJJ 
(2) 4444444 

44444444 45544 444454 444 4 44 4 4557]- 444 44 
444444 45544 44 451: 444. 



44°il $4 ±4=1-1 ±5gilf4*M°iH A±±4f 44*1 4 ^ 


- 43 - 


1) ^el^^JLHl-§- 


L) #4544 


4m - As/ ~ + Ari + 4t; “■( A - m i + 1) 
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TC m (K 0 , K u K 2 , ■■■, K n , K f , Q) = ^~ 
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+ e 
2 


N 


A r K o + 2 > si + A wi K i ) + A f K j 


/=i 

TT N TJ H N 

^ + Y^ + ^L + y Hwi 
K o it K i K f tt 


V PiJ 


+ H 


1 — 


£> 

PlV+1 


(3) 5^4^4444 

4 444 444J4*fl*H4 4 5444: 444 45 4444 #«!-§--&■ 5-£ 444 
4 41-g- iHM 4 4 44 Si. 4. 

°1544 ±4444444 45544- 444 44 444 SI4. 


min rC„ = TC m + TC b = — 


Q 


N N+\ 


X y + Y A "‘ K ‘ 


N 0 

-x 


+ 24 

d=l 


D“ 


Q a 


1=1 i=0 

'N d N d +1 

Xa1 + X^a" 

/=1 i=l 


+ 2 
2 


JV + l rr N +1 

l4 + 2>" 

/=o ' i=l 


1 -* 


e 


^ +1 W+1 4 rv4 


X^ + X"» 

1=1 4 i=l 


1 - 


D 


V i'l 2 


e d =n d <2(J = l, 2, -,iV 0 ) : 4444445 
K,ii = 0,1, -, N + l), Kf(i = 0,\,-,N d +l;d=l,2,-,N 0 ): 4 


5X5^. 


XI Xl 


G, G (4 = 1, 2, ••■, iV 0 ) : 4 
°14 4 4-444-44 4H 44-4 4 .(minlp) 


3. SUS^^ISIS ?le* SOIMHie 


-foil4 4-4 4 ±4444444- 4444 ±444 4 44 44 444 minlp44 
5 544 4 °1 444 4 4445. 444 44 41-4. 

444 3444 4^41-44-t 4 4444. 

® 4-541- 144 

°1 44444 4 44444444 MiNLP-i 44 44444 4^.4 4(BAB)44 4 
4 4 44. 

mm i ±4444 nlp4 *5 minlp444 4 41H4 44-2.5.4 544 444 
444 44 44. 

ZL = TC 

mm 2 44 #41:4 #4-444 4 44 4445. 4 4 #4# 444. 5f4 &5 
4 zt/-> oo 5. 44 44. 

3 444 44 144 4444 44541:1: 4444 nlp 4 444 445 
444 444 4444. #44 4444 4445 4-4# 444-4 4 4 If 444 


#1 fl° 
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o] 41: 3444. 

41 1--2-414 144 4 ZL4 41^ *°14 44. 

Ih 4 Zt/4 ZL4 h 1 344. 


°14 


ZL<ZU 


ZU <^ZL 

°14. 

SM 5 7f44 #°144114 #4 #°l-fr 444. 

li 6 l-B- 244 4 4 44 4444. 

© 434-§- 244 

3^414444 447H4 minlp441- ±H-4°5- 444 minlp441t 
4 4-4 4 4 44. 4 babIH 44 4 4133 atscs444 444 °1 1-71-444. 

444 444 444 4 4 434114 44 4 44 -t°l-t 4 4 4 4 44444 4 

1^.44. 

4jl 444 4444 444 4 7f44 44444 444 4444^ 444 44 
4JL44444 4444. 

Ih 1 444 MINLP44! 444421 4 11-4 rc„,4 443.4 144. 

Sg 2 444 

Q d =n d Q 

1 4444 7f44 minlp4 4 4 44. 

mm 3 3.4 minlpIM 44 441 444 1 4 4 7fl4 minlpI-41- 44. 

4 4-8-4 rc rf (J = i, 2, •■•, a 0 )14§- 3444. 

SM 4 34 444 444. 

No 

TC a = TC m + ^ TC d 


© 4344 344 

434 4 244 44 4 4 4 44 4 34 4 444 4 44 44 434 #4 4H4 44. 
44444 344 34#41-44 4443 4444 34 444 4441- 4444. 
444 4 #4 447f 44441: -f-4 4 4 44- 44. 
mm i 4 £444 1141 47441 441-1-1 44 4= gf- <^443 44-8-1- 

47f44 44 ATSCSl MLNLP4 4341- 2441: 41-44. 

mm 2 341437-1 7C a l 1143 e,4 ±2(4441)4441, 4444 A,-fr 
1144. 

3 e + 2,4 441: 4444. 

44 44-8- TC a <%*\ 437f 434 rc a % 7 S a A^\jl 34 434 g4 41-4 4 
44 34 41-3711; 1 4 44. 

mm 4 44 444144 0 7f 434 11- 31- 4443 4H4 f 7 ll3 44 
rc fl , el 14 313 34 41-371-i 144. 
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A Method of Inventory Control for the Assembly-Type Production System 

Controlled by the Batches 

Mun Jong Hui, Mun Kyong Ho 

In this paper, a mathematical model of the assembly-type production system is built by 
appropriately aggregating the individual branch models as a whole system, and a heuristic algorithm is 
developed which detennines the reasonable inventory proposal is proposed. 


Key words: inventory control, batch, assembly-type production system 
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444 44 4 4 4(Fiitering)[2]444 4!4f-44!! 4-2-4 4444 444 4 4 
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!*3!4[1]!! 4 44 IAT4! 44 4 IAT(Import Address Table)!: 4 44! 444 
4 444 44 44 Windows! 4 444 PE45*H ! 4 Windows API44 45444 5-4 
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44 IAT44 44! 44! 4 444445. 4! !! 44 4 Windows API oil 4! 
444 44 444 44 44 44. 
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4!4 444! 444 4 b4!4 !4 !4 !*3!44!4 !-§-44 114. 
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Windows 64bit°il 4 1 CPU7]- 4 4 4 5 55 -f-^^l 14 3.7] 7f 64bit(8B)°M 51 
H4 7l^^-t_E 8B5 5445 5.4 44455 5444111 5444! 554 
45 45 it41 541-5 4555 5 i-t-4°l 44 444 4 b441 4 4 4! 415 
4-1-4 44. 

5455 0xE8°] 4 0xE95 4441 j mp i4 C all4 4 1-4 14 4B44UH1 444 1 
4l57f 4444 4 41-4 44 444444 #4 44. 

1-7115., 64bit°114 4 inline!^ 14 4^1 14 &54 declspec(naked)4 14 444 
1 4147] &1455 44 14-71414 4445 14 4 4444 4*344 &4. 
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LPVOID WINAPI VirtualAlloc( 

_ln_opt_ LPVOIDlpAddress, 

_In_ SIZE T dwSize, 

_In_ DWORD flAllocationType, 

_In_ DWORD flProtect 

); 

14 411 4144 14441 H14 4444 4J3-! 444 44 44414 

17^447-) 714541 4444. 

Int i; 

void * page; 

MEMORY BASIC INFORMATIONmbi; 

SecureZeroMemory(&mbi, sizeof(mbi)); 

/* 14544 5444-541 414.*/ 

VirtualQuery((LPCVOID)targetAddress, &mbi, sizeof(mbi)); 

/* 554 4 44 15554 17^444 44544401 ^4 444 1*34 
4. */ 

for (int i = 1; I < MAXINT32; i *= 2) { 

page = VirtualAlloc((LPVOID)((size t)mbi.AllocationBase — 

(i * OS PAGE SIZE)), OS PAGE SIZE, MEM COMMIT | 

MEM RESERVE, PAGE EXECUTE READWRITE); 
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if (NULL != page) { 
break; } 

page = Virtual Alloc((LPVOID)((size t)mbi. Allocation Base + 

mbi.RegionSize + (i * OSPAGESIZE)), OS_PAGE_SIZE, 

MEM COMMIT | MEM RESERVE, PAGE EXECUTE READWRITE); 
if (NULL != page) { 

break; } 

} 
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rex 
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push 
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rl 3 
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push 

rl4 
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push 

rl 5 
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pushfq 


0x000007F706B08619 

mov rax, 0FEDCBA9876543210h 

0x000007F706B08623 

push rax 

0x000007F706B08624 

mov rax, 123456789ABCDEF0h 

0x000007F706B0862E 

push 

rax 

0x000007F706B0862F 

ret 




Windows 64bit^44444 C4 41 4 14 °H114 3.-E-44 V[ o] ■•• - 51 - 

A 24 16443.^1 -1-4711-4 714411 444 214471 0xl23456789ABCDEF0 
(17 0 1 4 el «- 1 ) o.i 4444 °H§143.4°14. 

44 0X7F706B0861944 0x 7F706B0862F444 0xl23456789ABCDEF0 

°fl 441 ItI 1 0xFEDCBA987654321015. 4144 44 °1 4. 

414 3-E.^ 14 445-4 444444 0x7F706B0860(Hl 444 4114 4 4-1- 
1144. 

DW ORDdwOldProtect; 

BYTEbzJumpCode[5]; 

bzJumpCode[0] = 0xE8; 

*(DWORD*)&bzJumpCode[l] = (DWORD)0x7F706B08600 —(DWORD)<H 44> -5; 

VirtualProtect((PVOID) <44 44>, 5, PAGE EXECUTE READWRITE, &dw01dProtect); 

memcpy((PVOID) <44 44>, bzJumpCode, 5); 

4-4-5- 44 14 4144 111 444 7144411 4444 g]44 444 ^ 
444 445 . i-of 7 f 47J4 41 1444. 

□h m- 

Windows 64biHl4 41143.^-1- 4444 1 4144 47 f 4 4^4 4 44 

4 441A5. 4144 Windows API 4 7jo| 4 44 4 mu 1-4444. 
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A Method of Assembly Code Hooking Implementation Using 
C Language in Windows 64bit Operating System 

Ri Son Nam, Jon Choi Yong 

In this paper, we have revealed some mistakes of Windows hooking API, which was commonly 
used in the past, and have presented a new method of Assembly code hooking which can work in 
global executable memory area. 


Key words: Windows 64bit, C Language, code hooking 
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Study on Implementation of Making Tool for Lecture Content Ontology 

Ri Myong Jin 

In the paper was the data structure which offered functions related to making lecture content 
ontology, and stored a making tool for lecture content ontology and lecture content ontology 
for supporting them. 

And was the method to save time in converting lecture content data into ontology proposed. 


Key words: ontology, e-learning, semantic web 
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Study on Modeling Secure Movement of Distributed 
Mobile Processes Using Delta-Calculus 

Pak Ji Hve, Kim Yong Sok 

In this paper we proposed 8 — Calculus to model secure movements of distributed mobile 
processes and illustrated the usability of this calculus by modeling the CryptoLocker system. 
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[1] Zhang Hai Feng; Procedia Engineering, 15, 246, 2011. 
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Design of Temperature Measurement System Based on STM32 

Ri Kwang Sik, Ri Chung Sik 

A method of designing multi-point temperature measurement system is introduced in paper, 
which is based on a high performance ARM Cortex-M3 microcontroller STM32. Since DS18B20 and 
STM32 microcontroller is highly integrated, the hardware structure is simplified. 

Key words: multi-point temperature measurement, DS18B20, STM32 
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[1] Zhenghuan Xia et al.; Journal of Electrical and Computer Engineering, 5, 1, 2015. 

[2] Constantine A; Balanis, Antenna Theory: Analysis and Design, John Wiley & Sons, Inc., 20~45, 2005. 
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Study on the Variation of Pulse Duration According to Observation 
Direction in Ultra-WideBand Impulse Radiation 

Ri Yong Myong, Jong Won Choi and Pae Won Choi 

We studied analytically and verified experimentally that pulse duration increased and the 
amplitude decreased when the observation direction became far out of axis in Ultra-WideBand Impulse 
Radiation by aperture antenna. 

Key words: ultra-wideband, impulse radiation 
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[1] Xudong Jiang et al.; Journal of Selected Topics in Quantum Electronics, 21. 3, 1, 2015. 

[2] A. Tosi et al.; Rev. Sci. Instrum. 83, 1, 104, 2012. 

[3] M. D. Eisaman et al.; Rev. Sci. Instrum, 82, 7, 101, 2011. 
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Study on the Reverse Bias Control of InGaAs 
Avalanche Photo Diode Using MAX1932 

Kim Chun Gun, Jang Pong Ryol and Ji Kum Hvok 

We proposed one method to implement the reverse bias control of InGaAs Avalanche Photo 
Diode (APD) using MAX1932, designed reverse bias control unit and made experiments. 

By experiments, we found its characteristics and verified that this method was an effective one in 
advancing the stability of InGaAs-APD. 

Key words: APD, MAX1932 
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A Method of Emphasising the Character of Target on GPR 
Signal by Using Wavelet Transformation 

Yu Jin Hid , Hong Won Gi 

We composed a new wavelet basis and the method of emphasising the character of target on GPR 
signal with a high precision by our wavelet transformation. 

Key words: GPR, wavelet transform, Canny’s method 
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A Method of Evaluating the Stroke by Using MEMS Accelerometer 

Kim Hye Song, Jang Pong Ryol and Ji Kum Hyok 

By analyzing the stroke performance and tri-axial acceleration signal of MEMS accelerometer on 
located on a head, we proved and suggested experimentally the method of evaluating the stroke. 

Key words: MEMS accelerometer, stroke performance 
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Performance Study of Temperature Control System for 
Kiln to Dissolve Perfumes 

Ku Kwang Myong, Pak Sang Ryong 

In this article control method with temperature limitation was designed by considering the 
physical character of plant and the effectiveness of this controller was demonstrated by computer 
simulations. 


Key words: temperature control, temperature limitation 
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A Method for Wavelet Convolutional Code Generating 

Paek Ri Song, Yu Jin Hui 

We studied the method of wavelet encoder as error correcting coder for burst error. 

By merging wavelet codes with interleaving, the burst errors can be dispersed into one polyphase 
component of a wavelet code’s representation. Simulation results with several wavelets codes support 
the effectiveness of these methods. 


Key words: wavelet code, interleaving, z-transform 
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A Method on System Design of SFCW-GPR 

Pyon Hak Choi, An Ung Nam 

We studied on the computation of the total loss for GPR signal and designed the system of 
SFCW-GPR with our Technology character. 
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